The role of insulin-like signalling in the regulation of ageing.
Inactivation of insulin-like growth factor I (IGF-I) signalling pathways have been shown to extend lifespans in various lower species, including the nematode Caenorhabditis elegans. In order to investigate this relationship in a mammalian species, a series of experiments were carried out with a mouse model heterozygous for a mutation in the IGF-I receptor gene. These heterozygous mice only had slight post-natal growth retardation, but had a lifespan 26% longer than normal. Their fertility and dietary intake were unaffected. The mechanism for increased lifespan in these mutant mice appears to be enhanced resistance to oxidative stress: heterozygous mice had a greater survival rate subsequent to severe oxidative stress generated in vivo than wild-type mice, and cells from heterozygous animals had a better resistance to hydrogen peroxide in vitro than cells from wild-type animals. Resistance to oxidative stress in these mutant animals could be caused by decreased phosphorylation of molecules downstream of the IGF-I receptor in the IGF-I signalling pathway, one of which is thought to be p66shc. Whether this link between reduced IGF-I signalling and longevity is conserved in other mammalian species, including humans, is presently not known. If it was, it could have implications for growth hormone therapy, which increases serum IGF-I levels.